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[TITLE OF THE INVENTION J 
RESIN-ENCAPSULATED SEMICONDUCTOR DEVICE 

[CLAIMS] 

l - A resin-encapsulated CSP tvoe 
. . r cv P e semiconductor- 

in „ hich . Jiad frame shipM in accerdanM 

~ rrr r - 1 ~- - - - • 

81 ir as substantiallv 
. . ntaany .he same as that of a 

»— a thickness „, Ut; Ihan th . t of . 

iead frame blank; 

terminal columns having the sam- rK- t 
rK , 9 same th ickness as that of 

• >«- w . nk . nd bein9 integraliy connect < 

inner leads ann 

a! and also bei adsoted .„ . - , 

° PCM to be electrically 
connected to .„ . xt . Inal circuit; " 

«*. teem., colunns bein9 aispesed oucji ^ 
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».vi„, terming portions .rr.„,. d on tneir tip... 

th. termin.i portions being made of ^ ^ 

expose, extern.u, thrown t„e .nc.p.ui.tin, „ sin ^ 
"at toe ter»i„ aI C o lumns .„ exp „ ed , st . rna , 2y ^ 
t.». .nc.psul.tioo r.si„ at tneir outer sid.s; and " "" 
«- semiconductor cnip at its surr.c. „. vi „ 9 . lectrode 

—tin, adhesive . and th . eJtctrode porUons b ^ 
.xr.„,e d netu.en tne inner ieads a „ d bein , . lmmiMJy 
connected to tips of th. inner ieads by „ ir „. 

2 

A resin-encapsulated cs» tV n« 
. . c yP e semiconductor 

--ice i„ uhich . frame shjped ^ ^ 

--.tep ete h i„ 9 p roces5 ln such . Mnn>r ^ a thi=kn 

ir;; i,aas is tMnn - ----- - - - .„„ 

».„. 1S ; nCiPSUl "" - —tin, resin i„ .ucn . 
J"- t,.t it ... s„ b . tantially the _ M 

««ico„ductor chip ln . l2 ., t „ e fraM ^^-^^^ 

inner lM d. „. vin , . thick „ ess ^ ^ 

lead frame blank; 

terminal columns havino the sam „ -k 

9 ' fte s an>e thickness as that of 
we lead frame blank and be<no in r<.„ 

°e-ng integrally connected to the 
^ner leads and also beino >h 

611)9 3da - Dted 'o be electrically 
connected to an external circu-. 

" he *eriT,ina2 columns hp-r« • 

be.ng disposed ourside of the 
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-~ — „ . dir . ctiM orth09onal to t thleknMs . w ; s 

the surface opposit, the lead 
' e«.i=o nauC to- =h io • Ch "- he 

e ccl _ beins e>posed ^ 

en=ep sulati „, resi „ „ t „. ^ ^ ^ 
*. S e„ icoMuctor cMp „ jurfjce 

S " ~ - — portions bei „ 9 

electrically connected to tips e - rh • 

^ tips o. the inner leads by wires. 

3 - The resin-encapsulated CSP tun . 

, a , CSF c ype semiconductor 

;r C, V f Cl "" 1 " 2 " - He. e «. 

21 7°" pottion> th ~" - — — «- 

inner leads and the die pad. 
4 « A resin-encapsulated rco - 

-Meh e ... d ,-1 h "** «- 

~.d sh .pe< „ accordanc , ylih i 

etching process in such a 

. 8 manne - that a thickness of inner 

leads is thinner than that Q * . , 

that of th e :ead frame and which is 
encapsulated with an encaosula- • 

Psula..-5 resin in such a manner 
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that it is substantially the same as that of 
semiconductor chip in size, the lead frame including: 

inner leads having a thickness smaller than that of 
lead frame blank; 

terminal columns having the same thickness as that c. 
the lead frame blank and being integrally connected to -he 
inner leads and also being adapted to be electrically 
connected to an external circuit; 

the terminal columns being disposed outside of the 
inner leads in such a manner that they are coupled to the 
inner leads in a direction orthogonal to a thickness-wise 
direction thereof, the terminal columns being mounted on 
the surface opposite the surface of the lead fra me on which 
the semiconductor device is mounted, the terminal columns 
having terminal portions arranged on their tips; 

the terminal portions being made of solder, etc. and 
exposed externally through the encapsulating resin such 
that the terminal columns are exposed externally through 
the encapsulating resin at the outer sides thereof; and 

the semiconductor chip being mounted on the inner 
leads by bumps arranged on one surface of the semiconductor 
chip, and the semiconductor chip being electrically 
connected to the inner leads. 



A resin- 



encapsulated CS? type semiconductor 
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10 



20 



device i„ which a lead frane ^ ^ ^ & 

two-step etching process in such a manner that a thickness 
of inner leads is thinner than that ,f the lead frame and 
which is encapsulated with an encapsulating resin in sue* a 
manner that it is substantially th . same ^ ^ ^ ^ 

semiconductor chip in si2e , the le ad frame including: 

inner leads having a thickness smaller than that of a 
lead frame blank; 

t.rrcin.l columns having th. same thickness as =f 
t». lead fca ™ bLnlc and being lntI9rlll( connecte<J to . he 
i"n.r ieeds end also baing aaapted „ ^ 

connected to en external circuit; 

the tern.in.1 columns bein, disposed outside of the 

inn.r !..d. in such a „ a „ner th.t they ar « couoled to th. 

inner ie.ds in a direction orthogonal to a thiOcn.ss-wis. 
drrec-.ion th.r.of. th. terminal columns ^ ^ 
Che surr.ee opposite th. surf.ee of th. Led fr.„. on which 
th. .^conductor d.vic. is „ount.d. th. t.^aL colon*, 
bein, exposed ..t.rn.lly through th. .nc.psul.tin, r.sin st 
• Portion of tips th.r.o f to s.rv. ,s t.r»i„.l portions, 



th. s.n,iconductor chip being bunted on the inner 
lo«s by bumps a rren 9 ed on one surf.ee -.hereof. a „ d tn . 
semiconductor chip being el.ctric.lly connected to the 
inner leads. 
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«• The r.sin-encap.ul.ted csp typ# s .„ leondi!i: . o , 
-vie. of .„ v of cl . ims , te 5 _ wherein ^ 

..oh h.v. . r.ctan g uiar ctoss . sec:ienal shipe iaeiM ^ 
four fac.s respectively provided with a first surface a 
seccnd surface, a third surface, and a fourth surface, -he 
«rst surface hei„, opposite to the second surface and 
"u.h with one surface of the r.a»i„ ing portio „ „ f ^ 
inner iead havin, the !M thic k n,ss as that of the i.ad 
bl.„ k . end th. third and fourth surfaces each h.vin, 
* concave shape depressed toward the i„ si de of the inner 
lead. 



I DETAILED DESCRIPTION OF THE INVENTION] 
[FIELD OF THE INVENTION J 

The present invention relates r-> a — ■ 

n rebates to a resin-encapsulated 

...iconductor device oapati. of „e.tin» th. r. q uir.a,.„t for 
- incr.es. i„ th . nmbtt of t#ininiu ^ ^ 

miniaturized structure Ann 

" 8nd thus an excellent mounting 

efficiency. More particularly -u 

particularly, the present invention 

relates to a resin-encapsulated semiconductor device 

lead portion is thinner in a thickness t h an a lead frame ' 
blank. 
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[DESCRIPTION OF THE PRIOR ARTJ 

r.s ln -e„c. psulated seBiconductor device ^ pus:ic 

*~ P .c k . 9 e, . Ih . shou „ resin . encapsuljted semi=onauc 
-ce inciode, . die pad mi hsving a 

connected to the .s.oci.t.d circuit, i„„. , 

UUits ' inner leads lin 
f0rmed inte 9rall y with the outer leads 1 113 bond - 
1130 fnr , bonding wires 

"0 ,„ ei.cttic.ii, . connects th . tipt o£ ^ ^ 

Z'n7 C ° b ° ndi " 9 P " 1121 " 

».. «- . te.i„ e„c. psul eti„, tn. cH ip 

P-o.ect .he semiconductor chip 1^20 fr« m 

p fr °m external 

cresses and contaminants. This res <n 

semiconductor device afte "—encapsulated 

device u 20 o, h i ^ ——tor 

on the oondino pad „„. is manufactured by 
encapsulating the semir«„H 

in th<s • —nductor chip 1I20 with the resin. 

th.. res.n-encapsulated semiconductor device the „ k 
of the inner leads m 2 is , " 

Pads n« , 6qUal t0 that ° f th * Ending 

~» »» of the semiconductor chip 1120 . And , rig llb 
shows the config uration o* - , 

" °* 3 monolayer lead frame used as 
an assembly member of the resin 

device h """-encapsulated semiconductor 

d6V1Ce show n in Fig. n ,. Such 

K „ ^ ucn a lea d frame includes the 

bonding pad nil for mountino th. 

uncmg the semiconductor ch<o -h. 
inner leads 1112 to be B i. 

electrically connected to the 

sem.ccnouctcr device -k^ 

~ - ead — 3 wh ^cn is integral 
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with the inner lead 1112 and is adapted to be electrical- 
connected to the associated circuits. This also includes 
dam cars serving as a dam when encapsulating the 
semiconductor device with the resin, and a frame serving to 
support the entire lead frame 1110. Such a lead frame is 
formed from a highly conductive metal such as a cobalt 4- 
alloy (a <2 % Ni - F e alloy,, copper-based alloy by a pressing 
working process or an etching process. 

Recently, there has been growing demand for the 
miniaturization and reduction in thickness of res-- 
encapsulated semiconductor device employing lead fra.es 
like the lead frame 1110 (plastic lead frame package, and 
the increase of the number of terminals of resin- 
encapsulated semiconductor package as electronic 
apparatuses are miniaturized progressively and the degree 
of the integration of semiconductor device increase 
Progressively. Thus , recent resin . encapsulated 

semiconductor package , particularly ^ ^ 
Package (QrPs, and thin ouad flat packages CTQFPs, have each 
a greatly increased number of pins. 

Lead frames having inner leads arranged at small 
Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 

lead frames having inner leads a-r*n-^« 

^ccsas arrangea a; comparatively 

large pitzhes among lead *-am*>c 

y ..ames .or semiconductor packages 
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* 0Min ' •-*«"-»«« „ aving s lars . numbe . * o ; 

Pins .„ f . blioatM by sub . ectins a bunk ^ a - - 

J the order of o 25 mm 

T*e . tchi „, process £ „ ,_ in9 a ie>a ^ . 

"ne inner leads win k~ 

11 ^ desc - b ^ hereinafter with 
reference to Fig. i 0 First a ^ 

First a copper alloy or < 2 alloy thin 

sheer 1010 o* * fKj ^ 

a thickness on the orde- of n « 

ae ' 01 °-25 mm (blank 

- . 1Md tr . me) is cleanea perfectiy m ^ iosj 

SUCh as . „ ater . solubla casein 
"n. aani „, potassiu „ dichromata as t 

spread in p hocoresist 

. K „ r - he "ajor surfaces of 

«. f orm . pattetnM phototejist tiia 

;r: n " 9 - 1 °- »- - - ~« u s. 3actad . uhen 

2 , to * hirdenl " 9 proces fti - - 

th ' n " -"".I-. f«,i. c„ atid . as . 

Principal component is soravoH 

grayed against the thin sheet 1010 
etch through portions o' rh. 

the thln sneet 1010 not coated 
w itn the patterned photo-e,.,- i 

ess ' : " ns ^°20 so that inner 
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ot pre^e^e, si2as ana !hapM are ^ 
11 Fig. 10d. 

««. th, patcarnad fesist fUmj 
«-««««. <M„ sfieac JM0 is uash . d ^ 

• *«• p. - — laads of d . slred shapa ; as sh _ 

araas of th . lead frama thus 

V e etchin9 «• »"v„. Plat . d . After b - 

« an ad , alva polyi „ lae tw ^ " 

uhen — »• «. - ,„ 
: . ~.e tio „ ot the tMctness and directions pe 

; : ;: h : ckn M < h * - 

be ; nd " spa - shap - «-».« P e Saibla intervals 

th. out.r !..„ havin , , ,„„, 9 
thickn... . ■-•n«tl>. «tn.r a ily, the 

r rurth — • — - .* innar leaas „ ust ba in 

-he range of 70 to 80 In, . 

the successful w ire bonding, when 

^ne etching process as iii„.-~. - 

< n * a ,_ -"»»*r«.d ln rig. 10 is en.pl eyed 

a thin sheet of a smaJ1 
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inner le.ds are fomM fcy ^ ^ ^ ^ 

th.r.of are .„.„„.„ ac , pUc „ of ^ o ^ ^ 

Ho-ever. „ c . nt rtBl . t|>r . 
semiconductor p acka , e requi „ s inoet ^ ^ 
Pi«h„ i„ the ranje of 0 0 „ M ^ ]s ^ ^ ^ 
0.1„ wh.n . lead frs „. is fabricatea ^ processine ^ 

sheet o f a raducad thick „ ess _ ^ ^ 

withstand „ t . rnal £orces thac ^ app;ied ^ 

=ne subseque „ t processes lnc2udin9 an 

— * chip —.in. process. According, there is . limit 
» th, reaction ox the thickness „ £ the thin sheet to 
en.*, the raoric.tion or a „i„ut. lead frame naving „„, 
leads .rr.„,. d at vary p . c=hes fcy 

*n etchin, method previous!, proposed to overcome such 

r iMti " SUb3eC " • °"" -~ » « process to 

a Led ,r.„. . ft . r „ duci „ 9 t „. thlckness ^ 

- the thin sheet correspondin, to the inner leads or th. 
1- fr« hv h. lf atchln , or pressinj to f _ 

inner leads by etchin, without r.ducin, the ,tr.„, th or the 
outer leads. However, problem arise in accuracy i„ the 

"Chin, after reducin, t „. thicl[n .„ „, ... „ . 

we5S °- - he portions 

correspondin? to the inne- ...„. ... 

ne. , aaos => . pt . ss . ns . , ot a „ ample 
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the smoothness of the surface of , 

01 .he plated areas 

lead accurately for bonding and ^ 

5 P ia te m a k in g proc ess must be repeated t . *' ""° 

faK • repeated twice making the i ead 

fabricating process ' 
* ^ocess intricate, it is »i« 

aIso necessary -o 

l p ;; r; of the shw — <° - *~ 

sheet to an etching process for f . 

— „ akes I z 7 ° u " i ~ 

- n 0t yet be pieviousiy — 

A wacaang processes. 

ISUBJECT *""» T ° - «*» BY THE IN V ENTI0NJ 
Meanwhile, there h*« w 

6n 9rowin 9 demand for th* 
miniaturization and increase in ,h 

the semi „ mountin 9 efficiency of 

tie semiconductor packaoe , 

" ed Progressively. T hus 
"CSP- , C h< Package, so called 

with : s I" " ~ — - -apsulated 

-esin i„ such . manner 

substantially eoual to that o- th " 
«P has the foil semiconductor chip. The 

* nas the following advantages. 

12 First, where the numb e - «<■ • 

™>«- o. pms of the CSP is eouaI 
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to that of qfp (Quad riad Pa~k aa », 

Parage) or BGA (Ball 

Package,, the CSP enables a -ema^kab^ 

-ema.kable reauction i n «s 0 
— «!.. ss co„p ired t0 t , e 0 „ or M% 

«- - - - - or, . praccical use dimensioa 

~ — «- « «. Pin ^ is 30< or jess " 

"* ""* P'«»cUo„ of th . „,„ „ e . ess ,.,, . 

inc-.... < •"" r:! ' involve, ,„ 

ln »"«. othervis. the «... 
*"tt«n. Th . BGA "*" """"""n i. 

Pr ° PO " d to <"^«*« »eh a 

*^ ' external terminals ar* 

*«— in to. shape of t „ 0 . ai „ en , ionil 

at a a "«y# and arranged 

« a w lder pitch , thereby redu= . dif 

it. Moreover alth„ . "-"ulty in mounting 

overa. ' ^ "* ^ —1 

* refl ° W SOlderin * — at the Pin number in excess 
of 300 pins, solder bumos are , 

are incorporated with claeV* 
lending on the temperature cvcIe . he ^ 

cycie — ^ ne dimension of tie 
reacnes 30 to 40 su „, ... 

.har an upper limitation of 
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finals are „o U nted in th . ^ ^ 

«r.y o„ the back sur£a£e „, ^ ^ ^ ^ 

«.«.! ce™i„ als c .„ be inctMsed ^ >ceordjnce ^ ^ 

concepts of the BGA. Moreover. in the CSP th. 

une csp, the overa-i 
--.flow solderin, c.„ be permitted, as ln th . BGA . 

3' Third, as compared to th. QFP or bga. the csp lm 
-« in an interconnection !.„,<„. and thus less in th . 
Parasitic capacitance, and the.-ehy short in the trans... 

n time - Wh,ce the ciock — - *» «•» « "o H ; 2 ; 

- O P is prohWic in transfer into the pac k a,e. ,he 
Havin, . shortenea int . reonneetion ^ 

edvan taS eous. According. th . csp ^ ^ 

« the „o U ntin, e f f ici .„ =y . ^ ^ ^ ^ 

the terminal Ditch 

Pitch when consrderin, . deman<J for >n 

"crease i„ th . nutf>er of ..^^ 

"us. the present invention is e lMd to ' previda , 
«.in-.„ c .p,„ lated s .„ iconductor aeuice ^ pioyin5 ^ 

irame, which is ranam. 

» capable of meeting a demand for the 

mnraturization and i„ c .. aa5ad t , rB>i „ al ^ 

[MEANS FOR SOLVING THE SUBJECT MATTERS] 
A res in-encapsulated 



accordance with the 



semiconductor device 



in 



present 



invention is a resin- 
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.nc.p.ul.t.d csp type seniconductor device in uhieh m ^ 

sh.p.d in accordance vUh , tuo _ sttp etchins 
» a nann.r that . thickness of lnner , Mds ^ ^ 
th.t o£ th . lead fr „. and uh . ch , s encapjuUtM ^ 
«=.p. Ul .ti„, « sin in such a ^ ^ s 

subst.nti.ny the sama thac di . s .„ icondoetor ^ ^ 
«». the le.d fr a „, including.. inner leads „ aving # 

"™ inal " 1Um " S h " in ' "» as that of th. 

l«- „« baa „ k and bei „, ^ ^ ^ 

»»..- leads and also baing aaapted ^ ^ aJactricai 
~nn.ct.d «. an external ^ ^ 

tHey *" " UPl " » »-« lead, in a directlo „ 

»ttho 3 c„ aJ to thickness . uise dlraetiM chereof _ 

««— 1 colUBns bai „, „ ounted ^ surface ^ 

.urf.c. on uhich t „. a . micenducter ch . p ^ ^ 

«-lnU col™, havin , ter „ lnal poitiens >rtanaed ^ 

"PS.- the t.rain.x portions bein9 „ ade of sojder _ tM 

««Pos.d .«. rnaUy thtou9h ancapsuUUn9 rejin such 

th.t th. tnaUml C01UB „ S ... exposad mmBM ^ ^ 

the encapsulating resin *r .w • 

9 «sin at their outer sides; the 

semiconductor ch-»D ar i** 

cn-p at its sur£ace naving e2ectro£je port . ors 

(pads) being mounted on 

on .he inner leads by means of an 

electrode portions being 



insulating adhesive, and the 
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»orecv er . . resin-encapau^ed se^ccd-ctcc davae. in 
accordance „ ath th . present inventlo „ ^ ^ 
encap sul a t ed csp type « mieo „ ducter ^ ^ • ^ 

*~ -aped an . ccordanc . with , cwo . step etchins • 

» • — « «*« a thickneM of lMaj ^ chinMr 

*»« o£ th . lMd fra „ e , nd uMch u enc>psuiited 
.nc. P5ul . tl „ g resi „ in a ^ 

—.„ ti a lly - — « «h.« C a s .„ icondu=tor chio in 

I"" leSd 1 » el -^' h.v in , a 

I"'" Sma "" "»< - • and 

Men* a„ d bel „, inte9 „ Uy £onnectea ^ 
—r Uad, . nd also bei „, ^ ^ ^ 

connected to an external 

external circuit; the te-m< i 
b . tne terminal columns 

i; r posed outside ° f the in - ec ie " s - - • 

~ al te thlcknMs . ul ,. dir#cuen theteef _ J 
-ana! column , ^ ^ 

SUrfi " - «- "-conduce cMp is 

mounted, the terminal 

tne terminal columns be<no e , Dn „ H 
. . "e.ng exposed externally 

through the encapsulatino resin at t h.i 

" at their ou -er sides; the 

semiconductor chiD at ire 

" havin9 e!ec:roae p °"'°" 

P S ' bel " 9 « by ». ans of an 

adn.e.ve. an3 ch . e!tc;rode pertions 
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b ""«" «» 1«* and eUctric.'iy . 

<° - the inner leads by ulr „ . ""- ly 

in the r.si„-. nc , ps ul at ed t3p type 

devices as desrr^^ u " 
fembtd above. th . laad f „ me 

5 end the semiconductor „h ( „ • 

doctor chrp ls «„„ in 50ch a nanner _ 

el ' Ctr0d * » — n,.d between th. .m..' 

leads ,„d th. die p a<f . - nn,r 

rurthermore. a resin-encapsulated semiconductor device 
™"« «- ™ -vention i, . . resfr . 

•ncep.oi.ted CSP t y pe semiconductor device in „ hich . ^ 
shaped in accordance with . CTO . stap ^ " 
in a manner that a rs,~i. P " 

«"« - the lead 7 l6 " S " " inn " th »" 

tne lead frame and which « - 

wnich is encapsulated with an 
encapsulating res in in such a 

3 man ner that it is 
--".ll y tbe same as thac of . ^ 

• tbe ieed f rame inner ^ 

l cn 7 •"*"•' *- <-« - ■ »- b ,„ k , and 

terminal columns having the sem. . 

,„,. , * thickness as that' of the 

7 ,r *" e «" — « -t.,r. lly connect . d the 

7 "* <l! ° ~- ~ » - -trie. 

Being disposed outside of th« ,• 

that thev leadS ^ SUCh a 

tnat they are coupled to th. • 

P ° to the mner leads in a d<recti Q n 
orthogonal to thickness-wise d - 

w iS e direction thereof th<a 
•terminal columns being mounted th# 

ai8d ° n the s -'' a " opposite the 
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^rface of the 2 ead frame on which th. 

i« ^ 6 seni conductor dev -o 

is mounted, the • , a e\-„e 

' Zfie termmal columns havino , 
arranged on th .«. . 9 terminaI 



arranged on their - • Portions 

the lr tips; the terminal portions be-nc « • 
solder, etc a „n 9 maCe cf 

tc - and exposed externally . h „ OBOh „ 

encapsulating resin such that the terminal 
exposed ex^^,, . ^.terminal columns are 



exposed extern, n u ™ ai colu ^s are 

externally through the encapsulatino • 
outer sides- t h„ "bating resm at their 

"es. the semiconductor chip bei no ™ 
inner l eads by P * ln » ™> u »ted on the 

7 bUmpS ""nged on one surface of k 
-conductor chip, and ^ ^ ~ " . 

"isT 2 " connected to the inner — 

AIs °' a resin-encapsulated semiconductor d„„- 
accordance with th. in 

the present invention is a 
encapsulated CSP tvm* . • r6Sln ' 
r type semiconductor dev<r 0 • 

frame shaped in , " WMch a lea d 

"aped in accordance with a > un 
!5 in a m a -"©-step etching process 

a manner that a thickness of inner lead • 

«™ - th. -ad fr ame and which " ^ 

-apsulating resin in such / « 

... ythes4Was ; — - 

Si "' the lead ^ame i -Conductor ' chip in 

°eing adapted to be .u,. • 
connected to an external c < rc ■ ei -. ricaIly 

25 ^ disposed outside ... h ^ 

' ^ e leads in -uch a manner 
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that ihey ar . coupled ,„ the ^ ^ ^ 

orthconel to thickne!s . wise J 

=oW bein , „ cun;ed on the suiface o?oosi _^ ^ 

surface of t „. lead frame ^ ^ ^^^^ 

» -unted. t „. teOTi „ al colun , ns hivin9 terinina _ 

«r*n,ed on their tips; t „. cerminal portiens bein? 

•x«r„. lly tnrou ,„ th . . nc . psuls ., in9 resin ^ ^ ^^^^ o; 

tips tn,«o f; th . semiconductor cMp bejn9 mountw ^ ^ 

—r lesds by bu „ ps arr „ 9 . d on sutface ^ 

-he semiconductor chin k^.-«« i 

chip bemg electrically connected to the 

inner leads. 

I" th. resi„- e „ eapsulaced csp typ , ps<;|ta9e _ inMt 
>— ««, „. v . . rectangula _. cross . seccionai shape 

lnClUdin ' f ° Ur "=Pec ti v. ly pr . vided uith a first 

—sc.. . second surface _ a thsrd sutface _ ^ ^ 

" rf * C " oppose to th . sacond 

■-«.«. .no flush » ith one surface ef the remsinirt9 portien 

° ^ in "" U * d """" «- — thlCn t „ at of t „. 

«< fr... bl4nk . and th . tMrd and fourth f ^ 

"•vin, . concave 5hape d . prasaed jnsiae ^ 

inner lead. 

Meanwhile, the csp 

CSP type semiconductor devices as used 

herein generally means resin ^ 

resin-encapsulated semiconductor 
devices encapsulated with »~ 

Wi ^n an encapsulating reS in in a 

manner chat each of - fea> 

-••e resulting structures i s 



H-5599 US 
9-820? 



iCe ln accordance with -k. 

with .he present invention * 

semiconductor chin ie "-ion, a 

chip „ mounted Qn .^^ 

arranged on one surface of th . 

rface of the semiconductor chip, and -he 

semiconductor chin an n *k • 

c^p and the inner leads are electrical v 

— d, and also b0 ndin gs can be carried out in a lump 

f EMBODIMENTS J 

Embodiments of rh<* _ 

"""-encap suJat e d semiconductor 

view of rh 9 " * """-actional 

•c-ordi semiconductor aevice 

t>k " — * - «~ - 1 ;: 

aiong the lme B1-B2 of Fiq i a T «. 

.oo d . picts . r " " ri " *' a 

dev-. „„ <«— capsuLted ^conductor 

IIO . seaiconductor chip, ,„ 
(P»dsl ■ ".rod* portions 

, fi - s . - ln " er Uads - 

•»-..=.. !3:A o , £ . ur .. h sarfa=e ; 13 - Ac * ^ 

a -e, .33 terminal columns, 13 3A 
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terminal portions, 133B sides, U0 an 

150 *n • «"capsulatino rec- 

0aninSUl ^^sive, and 160 a ^einforc- ' 

a -eanforcmg tape 
In the resin-encapsulated • 

-..conductor de vi ce 
9 to the fi rst embodiment * c ~ ■ 
> no ' a semi conductor dev. 

10 " moun ted in a manner that th. i 
of the sem - the. electrode portions i:: 

the semiconductor chip no a ^ 

inner leads The , """^ 

ad *- The semiconductor chip n 0 is . 
connected to th. electrically 

to the second surface 131 Ab of the tic e , 
inner lead 131 Th* P 6aCh 

"I- The electrical connection of the rM ■ 
encapsulate resin- 

" """"""uctor device 100 to an 
circuit is „„• external 
»■ achieved by mounting th . 

"^conductor device ,00 et t '""-""peuleted 
on . ! ' P " ti0nS — °< 

<~ -o us . a ;„ ;; rintM ei ™* -«•«•• - 

ea in the semiconductor device ion 
- "ret e^odi^ent i s made of . ™ ^ " 
1«- rr.„e 130 has " .U^r. 

9 6a ' the lead frame 130 has «„ 
*~ «. hev. . thick „. sj ^ " — >» 

— co lun „ 133 . B .„ bars ; 36 ; than th - °' «- 

-,p s „ lating ttlth . „ si „ " « - — 

'r»„. «»reover. elthoujh th. l ea d 

-ram. proceed by etchin, to „ ava . „ 

— "—coi r:.r:;:r th * ^ 

The inner leads i 31 , a ' Z ° be 

- ^ve a thickness of < 0 Zm whereas 



*;iit v: 
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Portion or the lead frame 
131 — ' tnicsness o t o 15 ™ 

thickness of the lead , "'-"Ponding to the 

6 l6ad frame bi ^k. The tips 0# . 
leads have a ',- n . • e inne -' 

a -ine pitch of o 12 m~, 

5 v- 1 * nvn so as . 
increase in th „ u '° ach -eve an 

the number of terminals for fiP • 
devices th. semiconductor 

ces. The second face denoted by the refer 
13lAb is a surf.r. "Terence numeral 

a sur *ace etched, but havino * w 
P^file, so as to al1 A " 9 a Subs ^»tiall y f Iat 

as to allow an easy wire ^ ■ 

" b ° din9 The 
aces 131Ac and 13lAd have a e «„ 
depressed toward th. • concave shape 

toward the inside of the a *e> 
"spectively jm , «»««.«.d inner ieac. 

y This structure exhibits a M. k 
«»•»*. «e second f , c . (uir . b " * " ,9h 

» '»"' cross-sectional view tat— • v 

«-« of rio * lth th « 

6a ' Ih « "in'orcin, tape , so „ 
«~* so as not t0 caus . " 

« the i„„. r lead , Jre " «- 

Seated by etc , " « »«- 

lth the semiconductor chin 
Ult " * » — « >eio u . Ho...., ! aCCOtd *" Ce 

- — r r ndency fo - 

tricar. dirtctly th , ; to 

*~ — a state th ' 

««- -he co„„ec..i„;;: e t:ps of :he inne - u - s - 

' P=-tion :3:s „ , nowI) , n rij _ 
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;r ?r - — ^ .„ by 2: r ; 

Press as shown i n Fig. 6c im, 

is th.„ " 8 Semico "^=ror chip 

then bunted on the ^ ^ 2n -P 

n -r^ *u tne line 

* -thed for th. fabrication of the r.sin . 
s.miconductor device win '•»n-.ne.p, ul . t . d 
deV1 « «« now b. described in brief. Fi-s- 

" — -d fro. which th. ^ * 

moved by , cutti y p ° r -""* «e 

"PS of the inner leads ar « 

Moreover, i- the < dlre " ed «P»«dly. 

«-» i- the inner leads a-«» • 

—~ • th. SU rf.« Tr ' ~« "~ « 

- — —rod. rrr 

«»cted downward . nd , " """" ls 

" tn * •l«trod. portions are arr.no.H „ 
inner i..„, 131 _ " r ' n " d "«««" the 

"1. Then, the semiconductor device no 
mounted fi ». aly on the inner u ^ by 

»«.«.«!», adh.siv. ' " e " S ° f " 

Then, as shown i n Fia ^ 

elec^ical, .Lcrrod. portions are 

eiec.rically connected to th- 

to the taps of the inner leads 131 
^ wires 120. Subseouently 

• '*y. encapsulation is carried out 

»*:.»< v; 

25 
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««- co„ve„uon al e„= apsuJa -. ing rM1 „ „„, „ <w> 

5c such „ ,„=ap S „l ation ui:h ;he .^^ J 

« • <,. 5 ir e d * old ta , Mn „ er e " 

-ho ♦ Uter su rface 

shown in Fio. 5 d in 

' • 10 thlS *t is preferable to - 0 -m 

Previously the cutting i ine in th . , . 

cu-t-na p ° fr3me for easy 

cuwt^ng. Particularly rh. * 

. . V ' the f ° rmin 9 of the cutting l- ne 

during etching of the i m h * 

l - me - The dam bars 136 

lead . • f " me P ° rtions 137 < etc. of the 

" ° f ^ t6rminai to fabricate a resin- 

encapsulated semiconductor device The « « 
1 33A . e * The terminal portion 

serves to facility... 

faciUtat. connection of the resin- 
encapsulated semiconductor device to a 

w m " to an external circuit 

d ° eS — ««ily need to be arranged 

embodiment will now be described 

8a - e 8e r- function w icn Figs, 

.o 8e. Figs. 8a to 8e 

a ' e cro «-sectional views 
respectively illustrating secuen-ia^ ... , 

• ucn * ia - sieps of the o« ; 

" e ---s . embodiment shown i n 
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Fi 9- 1. In particular, the cross-section i • 
fi a -~ 0 sectional v ie ws of r.... 

<° a. correspond to a cross section tafcen al 

D1 ~ 02 of Fio « 9 the Iine 

<* Fig. 6a , respectively. ln p.- _ s fia r r 

Terence numeral 810 denotes a lead , ^ 

5 820B resist ' 820A 

resist patterns, 830 f irS r 

' ° peru " 9 ' 640 ~— 

first concave portion, 660 secon„ 
Portions, 670 flat ., , concave 

' "° " ««-"»«.nt i, y . r 

""^ «rs, • ~t..-soi ubl a cas in V 

usino po-assl,™ „■ .. ossein resist 

" Um """"-t. ss . sensitive aoent i, c 
over both surface, of a , 

" me 810 »«s of a 

-c k .i-i t o„ , ai ov havln9 . ' 

^ desired pattern pi.tes 

P«t.rneo to for. re ■ ^ 

one • P "" rnS 82 ° A " a "-in, 

* 810 to have an etched flat hnf , 

—,ss , MU . r th .„ thit ef — . of . 

» desire, snapes of tip, ° P ' nin ' S 

firs- inner leads - Mtho» 9 h the 
"rs. openrn, 830 i„ c i ua . s 

«««.», thi„„. d port-on ' " '""^ » ' 

P k " on by etching in a C ., K 

P'sp», e • 3 subsequent 

P"=>cess can cause hindrance 

a "ce .„ a tap . ag process ^ ^ 
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ClM91 "' '« th. 1«- ft—. Thue. an .... 

«o be . tched „ Mds te b . suf;icienUy uithout ^ 

l-I«.d to an area ;or fMBlB> ^ ^ ^ 

"P. of th. inner l,. da . T„. r . afteI , bo£ „ ^ ^ 

Lad , ram . M a „ k , 10 foOTea uith tto rMist pj:te __ ns ^ 

«ch. d usi „, , 4e „. ferrlc ^ ^ 

«*.»»,. ox ,, * at . sp „ y p „ ssure of 

Th. etchin, prec ,„ u termin , tM jt of ^ ^ 

.u.-f.c. has . depth „ correspondin9 le 2/3 c£ ^ 
o< -.he leed freme blank (Fiq. 8b). 

Althou,h both eurf.ce, of th. l..d , ran ,e blenK 810 ara 
.i»»lt a n.ous ly etched in th. p rimary .tcin, pcC ce ss . it is 
un„ece ssary to simuUaneously ^ ^ ^ ^ 

»~ f.-. b lank el0 . For inslanc ., .^^^ proeejs 

h. condoct.d a t th. , ut£ac . of th. l, aa blank ^ 

with th. r . sl „ pa „ ar „ 820B htvins epenin ^ ^ ^ 

-P. to foo, at ,..„ . deai „ d shtp> of innM ^ 
-m, .„ etchant solution ^ thsj c>se _ ^ ^ 

process is terminated after «k-»- 

after obtaining a desired etching 

depth at the etched inner lead f«-m,- 

er lead forming regions. The reason 

why both surfaces of the i..h * 

tne lead frame blank 810 are 

simultaneously etched. >. <• , u . 

as . n this embodiment, is to reduce 

the etching time taken <n » > 

e " -n a secondary etching process as 
described hereinafter. 

'he total time taken ft 
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Primary and secendary etcMnj ^ ^ ^ 

»■»» in th. c.s. o£ etchln9 only one surJace of ^ 

*r« bla„ k on vhich the „ sist pattern ^ ^ 

Subse que „ tJl ,, t „. sur£ace prov . ded Bi . h ; ^ ^ 
MO etched „ th. first ope „ ins eJ0 is entueiy 

•n .cch-r.. ist . nt hot . B . lt (>ciaic ^ T>. 

layer 880 so as to fill „„ , h . 

fill up the first recess 850 and to 

cover the resist pattern 820A (Pic,. 8cl . 

U is unnecessary to coat the etch-resistant layer 880 

" «- -f.c. Provided vith the 
resist pattern 8 2 0A. „ 0 „.v.r. it is preferred that th. 
"Ch-resistant l.y. r 880 he coated over the entire portion 
« surface for*.d „ lth th . ..„, ^ ^ ^ 

t= coat the etch-re.ist.nt i.y.r 880 only on th. surface 
Portion i„cl„di„, th. first recess 8S0. * lt hou 9 h th. 
otch-r.sist.nt l.y. r 8S0 w , x ^ ^ ^ 

an alkali-soluble w*v 

n * •»"•". w.» r.sist.nt to th. 
otchin, action of th. .tenant solution and r. M i nl „ 9 

the etch-resistant layer 8so 

ayer 880 is not limited to the 

above-mentioned wax, but may be a wax Q * » ,m 

y w a wax o. a UV-setting type. 
Since the first recess 850 h-rf • 

e^ned o y me primary etching 

Process at the surface formed w-w .* 

-o.med w.th the pattern adapted to 
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«•» a desired sha P e of ch , inner ^ 

with th. erch-resistenc layer 980 , it is not furtfte _ ^ 

*» «». fcaowin, secpndary , tching pro=ejs 

etch-resistant layer Pen *i 

>yer 680 also enhances -.he nechan'-a" 
' « r .„, th p f the lead f _ ^ - 

Process. th . reby enabu „ g ^ ^ ^ J - 

COTdUCted Uhi1 ' ' «cc„ r . cy . lt is 8 . so 

P-^e ro eneMe . second ecchenr so lu »on te be sprayed 
« .n incre.sed s P ra yi „, pr ess ut e. foe axample . 2 . s kg/cm : 

" ib ° V " *" ™" P««ss. T n. .nc-easec 

■P»Vi». prassiir . pro „ otes t „. pr09tesj of etcbira ^ 

Kti °" " « - 1- fr« Men, in th . 

•*>•«- to a seconder, e-.chrn, prpceas . ,„ 

secondary etching process rh. i ^ ^ 

9 process, the lead frame blank 810 is 

etched at its surface formed with the t* 

. t the ^rst recess 850 

2 - • «» «~ .o-.co„ aurfac .. ^ 

r: th# i,,d fr -' bi - fc <««*. th. 

«PS 890 of the i„„. r a . ad , , ri5 9d) 

The oo«o» surface 8,0 of e aC h recess fomed 

P«««, .tchrn, p rocess en. p.,..,., t . ^ 

- iead frame is flat. However hnf K 

both Sld e surfaces of each 

recess positioned at opposite sides of the bo«o- * . 

tne =>o..om surface 

670 have a concave shaoe dep-ess** ,„ 

• aep.essed toward the inside of she 
inner lead. Then, the , 

iead frame blank is cleaned. After 
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MO. a M resist fiiM (r „ 

(-es.se patterns 820a a ^ «-.~ 
are s.eoueatia • lv nd e203 > 

- removed. T ,. us , a lead ,- ame h . 

— e of „ ff . 6a is h3V ^ • 

—resistant l ay er SSO and re ist J ^ " ^ 

°^os) i s achieved 

• • solution serving to „■ " hydrc *^ 

ln9 to dissolve them. 

generally called a » two .„ a 

«•»««. can be h - th . t . desifed 

can be obtained. The 

'abricete the l ead , 9 "• thod Used to 

<■•• e lead f rame 13Q 

and shown i„ Fios fi Present invention 

Fl9s ' 6a and 6b involves the - 
-thod and the method fop . . fcW °-'«P 

^ — -.on whi ? e I-" 1 " 9 3 deSi " d — - -eh 

Pattern formed. ln ^ « -h 

ea - In accordance with ^ 

r - — - * *«. t .:;rr M 860 

«* Man* Has . thlckness FO ' 
*«« «««. «„ Have a fi „,„ " dUCea " 50 =»• "» 

— « - .00 =. . r:: r™ e *° • - 

** Pi<.ch D Of 0 1 1 m~ 
in r<- e- T • ' u • - 3 an, as shown 

•-»• 6e. in th e case of Us ,.„ n 

s -">* a small blank thickness t 
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» t «. inner lMds havin9 . ;ineness correspondinj 

inner lead pitch p D ' 0 12 mm 

P °- 0.12 mm. or course, it mav be 

„ f _ lnner laads h . vins . further red _; _ 

■ P"c h by adjusti „, the bUnk ^^^^^ t aM ^ ^ 
wi . 

in th. c.s. „„.,. tuimn , of th , inntr iMd> 
OCCUt ^ fab11 """' — « i- th. cs s . w here th . 

»os« of tha fi „ t ^ oaiment _ ^ inner ^ 

<»•• -h. lea. fr « obtainea by .^^ fa ^ 

«h. tips e£ th . inner ^ bouM m eech o th . r 

... C ~"'»«*« »» » shown inri ,. 6C(I) . T „ en _ 
co„n.c«„, m . te . r 13JB> unnectsMry ^ ^ 

or a semiconductor Daeifj»« A < 

CUt °" by "' e!,ns ° f « »"ss 
I» «*. =.s. of , abrieatin , . leja ;rane 

,,, B . %C Where a connecting member 

» ; •-""«« - - ,•». leatfs co bina tbe 

^Ps directly to the die pad as *k 
, P3d ' M Show " *n Fig. 7e(2). Then, 

"••necessary portions i n the shaoed : ead , 

• ec -ead frame may be cut 
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"-9 th. u„, cn-c 22 . a „d the Une IU ;' k 

tin ' U "«- «=• -ner U.d. are p , a . ed 

accordance with a 3i9 plating process P - a - M »» 

* ^wcess, unnecessary d--- 
5 are cur - cr.s 

..r r bt " n,i,ad 

6C e « o« to obtain the lead , 

y used, as shown in rig. Scfi-D Simi , . 
r«info^c^« - Similarly, the 

" C - n9 t6pe is -l-o used in the case of , • 

a shape shown in Fig. 6 c(i<<> , . . 
chio , s _ a semiconductor 

? ^ m ° Un=ed on the lead frame ..... h . 

reinforcing - aDe 1 hdVan * th « 

-ng .ape attached thereon. Also th* 

semiconductor chip is m ° Unted 

«*P is encapsulated with a -resin in 
condition where the lead t * 
the lead frame still has the tape 

™e tip 131A of each 

in ts fl Iead fr «me used 

the semiconductor device of this «... embod - 

c-o«« — Sk embodiment has a 

c. 0 „. a . etlenal Jh4pe as shoun 

»« « etched „« sucfac , „ • : ' P 13 » 

a width „ ..,.„.. SUr,a "' 13 " b " hi =" 

surface an opposite 

u -*ace. i<ne widtns wi and 

-i.. • ' abOUt 100 " mJ ai -e more than 

-he width k at the central Oo „ • 

- Por.ioa of the tips when viewed 
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»P « the inner lead „ as 

thls end - Uttough either «,. 
he ° PP ° Si " «»"•«« * the cip can h 

12M or „„, tMs .^^^ , 
<* th, etched „, t surf „ ire . bo „ d . 

'19-9, a reference numeral l3i A h h. • 

erched flat surface i 3 ,» P1CtS 
rsce ' 131A « a surface of a i-. rt * 

121A and 1213 re , ' Mank ' 
1213, respectively, . plated • 

case of Flo 9M4i. . H on ' In "he 

9,9(ll ' a ' there *« a Particularly excellenr • 
bonding prooerty as Hellene w ire - 

- erty, as the etched flat surface d n « 
roughness. Fig. 9(iii) sh " d ° M n ° C have 

shows that the tip 931C of rs • 
!ead of the * the lnner 

—«« th.„ th . t ,„ but • -"th 

tn « in . direction at th. • 
t«c k n.... In , adition 

■«*.-.. o f -. h . tlp Mlc „ ; e hlS '. " «- 

'""* S "-' a " s »•»••« inferior -ire-bona 
Prooertu »«• - Wir e-t>onding 
- opert y as compared to that C ' th. w 

rho *• etched flat sur'ace 0 * 

the f lrst embodiment. Fig . 9(iv , sh . 

«P 9 310 or S31,, opined by tM|M|4 ' ^ ^ ^ 

a mea-s inning in its thickness by 

»••••« of a press and then by tteh . 

b * etching. ;s wire-bonded to a 
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semiconductor chip (not shown,. lp _ s 

Pressed surface of th ■ h ° WeVer ' 3 

urrace of the inner lead tip «. no . „ 

Fig. 9(iv) u P - S n0t fl " « shown 

OD • ' ^ en eicher of 

° PP ° Site ^faces as shown in rig 9(iv) 

' — n results in an insufficient w< re . bondi 

• Problematic quallty . 6 «- 

-ice of the f irst embcdiment wm _ ^ 
2a is a cross-sectional view lllu „ 

the . esin *»»tr.tang a modification to 

P-lated semiconductor device 
embodiment, and rig 2c sh lr5t 
semiconductor device in c T " ^ 

9 Cli) As a v "w when viewed from fh u 
s»n,io« ^ the bottom of the 

semiconductor device r,„ , 

— ductor d . vice . ana ' — - «- 

T " e ""^conductor dsvic. 

first embodiment in terminal portion 
scions at their tips are p 

resin - i40 Th Protruded externally f rom a 

resin 1 40 . The surface of the t ,_ of 

is Pl-ted wi.K , 63 terminal porti °" 

Pl-ted w ith solder. Thus , when m 

•»e.p,ul«. d semiconductor dev ice th , H 

d««-« h , the S ° Ider is uniformly 

°-s.-outed through an opening :3 5c , h . sem . * 

-vie. 100A of this moo^ ica .. -.conductor 

l " on is -^entical to - hat of 
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th « first embedment except fo- the - • 

a P * the = e -'^nal portions 23 , 

resm-encapsulated 

iea semiconductor <*.,.. 
accordance wirh - device i 

ce "ith a second embodiment win n . 

>• - • « 0 „. sectional vieu 

"oas-sacticn.! vi .„ c . ' ^ 3 «" " » 

terminal column tak.„ .1 
l»»e A3-A< of Fie i a , alt>n » ths 

d.picts a resi „ .„ ' * "'«•■>« numeral 20c . 

PS •« 1 =«'«»«.r davice » a 

« ip . 230 . lMd evl "- 210 * 

. «... surface , 2J1Ab " *' 2 " » — . 

^w- . ^JiAb a second surface •>■»,» 

t*"d surface, 23lAd a fourth , 3 

columns, 233A t . , 233 terminal 

* t.rmrn.i portions. 233B sides 

*«» an encapsulate, rasin „. 

«»- —a. an. 260 ' ,1," . — 

- - — .1*11.;;; ;;;;. r In the - 

embodiment, the " °* the fi »t 

t* the semiconductor chip 210 is m « 

that the surface on h< " ^ * 

" ace ' on which elecTAH. 

«e formed is . ^ (pads, 

°' 18 »ounted fixedly on *h. • 
b V "eans of the in, , " leadS 231 

the insulating adhesive, while the , 
Portions 211 ar<> .„ * the electrode 

are arranged between »k ■ 

—a portions ara .l ect . ic «- 

■r- - - tip S :; :::: c ~ " che — 
«- - - .apse ,„ . b .r r: - ds 231 - — 

inside. The electrode 
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portions 211 are arranged between the inner leads 231 a.,= 
die pad 235. Moreover, in the second embodiment 
snarly to the case of the firsc emo^ment, electrical 
connection of the semiconductor device 200 to an externa- 
circuit is achieved by mounting the semiconductor device 
200 on a printed substrate by terminal portions made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns 233. m this embodiment, a conductive 
adhesive is used to adhere the semiconductor chip 210 to 

columns 233 are connected by the inner leads to each other, 
thereby dissipating heat generated in the semiconductor 
chip through the die pad. Also, the adhesive 250A 
necessarily needs to be conductive. However, where the die 
Pad and the semiconductor chip are connected together by 
-ear.s of the conductive adhesive and the die pad is 
connected to a ground line, it is possible. to not only 
obtain a heat dissipation effect, but also to solve a 
problem associated with noise. 

Similarly to the lead frame used in the first 
embodiment, the lead frame 230 used in the second 
embodiment is made of ,2% nickel-iron alloy. However, as 
shown in Figs. 7 a and 7b, the lead frame 230 is shaped to 
have the die pad 235 and the inner leads 233 having a 
thickness thinner than that of the terminal columns. The 



M-5S99 OS 
S-8207 



15 



20 



25 



terminal columns each have a thickness of 0.25 ^ -, e 
inner leads are arranged a. a pitch of 0.12 mm, JerebJ 
—ting a demand for the increased terminal numoer of the 
semiconductor device. The second surface 231Ab of each 
inner lead is fi at, such that is easy to wire-bond. The 
third and fourth surfaces 231Ac and 231Ad also have a 
concave shape depressed toward the inside of the inner 
lead. This structure exhibits a high strength even though 
the second face (wire bonding surface, is narrow. More0 ve^ 
>° the fabrication of the resin-encapsulated semiconductor 
^vice of the second embodiment is carried out in 
accordance with substantially the same process as that of 
. the first embodiment. 

for „.„ pa ., in , „ odi;ication co cesin _ 
encapsulate* semiconductor device o, th . second emtoaim .„ t , 
•n openin, 233c is .otmed on th. tip o, e.cn tnmlM 

2 " " to th. Hrs.-emoodimen,. 

The openin, ls protruded .„. r „. Uy Um ^ 

'..in 2<0 such that th. tlp havln , th . openin , servej >s 
the terminal 233A. 

A resin-encapsulated semiconductor device in 
accordance with a third embodiment will now be described 
n.. <a is a cross-sectional view of a resin-encapsulated 

semiconductor device in acrn-H, 

m accordance wath a third embodiment. 

and Fig. <b is a cross-see-^-,! 

sec.onai v:ew of an inner lead 
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taken along the line A5-A6 of Fig. <a . Also, Fig. <- (I) 
a cross-sectional view of a terminal column taken along the 
line B5-B6 of Fig. « a . m Fig. «, a reference numeral 300 
depicts a resin-encapsulated semiconductor device, 3:c a 
semiconductor device, 311 pads, 330 a lead frame, 331 inner 
leads, 33lAa a first surface, 331Ab a second surface, 331 Ac 
a third surface, 331Ad a fourth surface, 333 terminal 
columns, 333A terminal portions, 333B sides, 335 a die pad, 
340 a encapsulating resin, and 360 a reinforcing resin! 
Unlike the first or second embodiment above, the 
. semiconductor device 300 in accordance with this third 
embodiment includes bumps 311. The bumps 311 are mounted 
fixedly on the inner leads 330 and electrically connect the 
semiconductor chip 310 and the inner leads 331 together. 
Similarly to the first or second embodiment, electrical 
connection of the semiconductor device to an external 
circuit is achieved by mounting the semiconductor device on 
a printed substrate by terminal portions 333A made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns. 

Similarly to the lead frame used in the first or 

second embodiment, the lead f PJ m. 

aeao frame 330 used in the second 

embodiment is made of < 2I nickel-iron alloy. However, the 
lead frame 330 is sha P ed to have the rips 332* of the inner 
leads having a thickness thinner than that of th . terminal 
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333 are equal te th , lead ^ ^ ^ ^ 

331* of ,„e inner u.d. ere 4 o a. thick. ana 
ren, a inin, portions other thin j3iA ^ ^ ^ 

»««. «e «. tMck , such that the ]eaa ^ ■ 

«ren„„ sufficient te withstand the subseqoent p 
The inner leads .„ . rr .„ 9ed ^ a pjtch ^ o ^ ^ ^ 

semiconductor device tk« .~ 

aevice. The second surface 331Ab of each 

inner lead 3 3 in i c 

33" 1. fl.t. such thst i, , asy „ „ ;re . bond 

The third an<) fourt „ surfaces 33jA= ^ ^ ^ 

— ve shepe .epte.se. ,o«rd , h . inside „ t)> . ^ 
l..d. This structure , xhibUs . scten9th ^-^ thou9h 

"e second f. c . luir . bdndin , ^ ^ 

the fehric.tion of ,„. r.,i„-.„ ea p sulated sen)icondoetdr 
"•vice of ,h. second embodiment is csrried out in 
sccord a „ce wi,h subs, a „, ially th . ^ ^ ^ 

U» "rs, embodiment, exc.p, , ha , semiconductor chip is 
-nted f ilcaday m th . di . pad> fdUowM fcy encapsuiatien 
with the encapsulating resin. 

Tor example, i n a mrS -i,*. 

modification to the resin- 
encapsulated semiconductor device of the third embodiment 
- opening 333C is formed on the tip of each terminal 

column 333 as in the modi'icati^ , 

* lcatloa to =he f.rst embodiment 
as shown in Fig. 2 . The ooeV-ia 

open.ng ls protruoeo externally 
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^om the encapsulating resin 3<0A such that the tip havia 
the opening serves as the terminal 333A. 

[EFFECTS OF THE INVENTION) 

The present invention provides a resin-encapsula-ed 
semiconductor device employing the above-mentioned l ead 
frame, which is capable of meeting § ^ ^ 

-creased terminal number and is excellent in hunting 

efficiency. Furthermore, the re Si „ 

cne resin-encapsulated 
device in accord , n „ wit „ ^ ^ 

no: r„ uir , . proce „ of cutUna er ^^^^ t ^ ^ ^ ^ 

° f " 5i "« • »— •*« h.vin, oucer le . d , 
enc.p su i ated ^conductor devie . doej nM a pjobien 

*" ° U " r lM * «• bent. »r » Prow.. ,„«.,., 

»«h c 0 pa.„. rlty . In addUion w these advants9esi ^ e 

r. S in-e„c.p su: . ted se „ iconducter ^ ^ 
interconnection l.„ eth „ COBpar , d ^ ^ ^ ^ 

tn. „„iconductor c.n 5, reduded in . 

P.r..itic cpecity. and shorten . d in . ^ ^ 



